ylic acids. This enzyme is induced in microorganisms grown on two-carbon compounds, but there are some microorganisms which possess a constitutive isocitrate lyase (19) . The glyoxylate cycle enzymes may be repressed and/or inactivated by glucose and other related catabolites (1, 8) . Glucose inactivation of isocitrate lyase from Saccharomyces cerevisiae (12) has been associated with the phosphorylation of the enzyme (11) . In vitro phosphorylation of isocitrate lyase from Escherichia coli has also been reported (16) , but this phosphorylated form is the catalytically active isocitrate lyase (17) .
Phycomyces blakesleeanus is a unicellular zygomycete fungus which shows several responses to different stimuli (5, 18) . The regulation of isocitrate lyase activity appears to be accomplished by a relatively well-documented complex regulatory system, as described below for E. coli and S. cerevisiae. However, to date little is known about the occurrence of this regulatory system and the associated mechanisms in fungi (6) . In this study, an attempt was made to elucidate the mechanisms leading to the regulation of biosynthesis and activity of isocitrate lyase in P. blakesleeanus.
Cell growth. The P. blakesleeanus wild-type strain NRRL 1555(-) was used. P. blakesleeanus was grown in liquid minimal medium (20) , except that 2% D-glucose was replaced when indicated by 2.73% acetate, by 1.9% ethanol, by 2.1% glycerol, or by acetate-glucose mixtures. The final carbon content was equivalent to that of acetate in all cases. Fresh spores (up to 7 days old) were used. Spores were heat shocked by incubating an aqueous suspension containing 108 spores per ml for 15 min at 48°C. Liquid minimal medium (100 ml) in 250-ml Erlenmeyer flasks was inoculated with 1.0 ml of the spore suspension. The culture was incubated in a Psychroterm G-27 orbital shaker (New Brunswick Scientific Co., Inc.) at 200 rpm and 20°C in darkness. The mycelia were obtained by filtration at different stages of growth.
Preparation of crude extracts. The source of isocitrate lyase activity was P. blakesleeanus mycelium at different stages. All steps were performed at 4°C. The mycelium collected by filtration was cut into pieces, suspended ( trate lyase activity to decrease faster than did acetate. An ol) glucose, there was a glucose-dependent decrease in experiment was performed when isocitrate lyase activity pecific isocitrate lyase activity (Fig. 2) . In addition, the from acetate cultures had remained nearly unchanged (at 18 mum specific isocitrate lyase activity was lowered and to 24 h of growth). At (wt/vol) glucose, resulting in a decrease in isocitrate lyase activity (Fig. 4A) .
The decrease in specific enzyme activity (in the first 5 h after transfer) may not have been due to a dilution effect, since there was not enough of an increase in dry weight or in total protein by this time (data not shown). The P. blakesleeanus enzyme was inactivated both reversibly and irreversibly by glucose, since specific isocitrate lyase activity reappeared in cultures grown for a short time on glucose (30 and 60 min) when aliquots of these cultures were transferred to fresh medium containing 2.73% (wt/vol) acetate plus cycloheximide (100 ,ug/ml) (Fig. 4B) . Similarly, it has been reported (4, 10, 11) that under certain conditions, fructose-1,6-bisphosphatase and isocitrate lyase in S. cerevisiae can be inactivated by glucose in a reversible manner and that this inactivation is the consequence of enzyme phosphorylation. Experiments are currently in progress to determine whether, in the case of P. blakesleeanus isocitrate lyase, phosphorylation represents the mechanism of reversible inactivation.
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